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The Language of Algebra 



There are many special symbrds and terms used In 
Algebra, You will be Introduced to many of them In this 
package — some you are already familiar with. You could 
learn to accomplish all of the operations of algebra without 
knowing some of the terms found In this package. You 
could also llvf. a full life with a very limited vocab- 
ulary In the English language. However, a person can 
avoid many misunderstandings and can feel much more 
confident In himself If he knows the meanings of words used 
by a person he Is conversing with. 

Therefore, you are urged to take time to fully 
understand each' of the symbols and terms introduced In 
this package. If you will do this. It will be much easier 
for you to talk to your friends and your teacher about 
algebra. 

PACKAGE GOAL: to gain an adequate understanding of the 
language of algebra. 



PACKAGE OBJECTIVES: 



1« Given an expression that does not contain expon* 
ents and given the value of each variable that 
appears In lt» state the nir ber of terms in the 
expression and evaluate the expression. 

2« Given an expression Involving exponents and given 
the value of each variable that appears In It, 
evaluate the expression. 

3« Given an expression In which some symbols of 

grouping have been omitted and given the value of 
each variable that appcors In the expression, 
simplify the expression. 

4. Given an open sentence and a replacement set, 
specify the solution set. 

5. Given a statement containing a quantifier. Indicate 
whether the statement Is true or false and Just- 
ify your answer. 

6. Given a numerical relationship described In word?, 
and described by symbols and numbers, show how 
the symbols and numbers description Is obtained 
from the word description. 



I, U. # 03-02-01 



Variables 
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You will need to recall: 



Names, or symbols, for numbers are called numerical expressions > 
Examples: 3 + 1, 5-2 + 3, 4X8-3. 

Changing the numeral by which a number is named In an expres- 
sion does not change the value of the expression. 



OBJECTIVES: 

1. Given a mathematical expression, state the number 
of terms of the expression^ 

2. Given a variable expression and the value of each 
variable, evaluate the expression. 

3. Given an expression that does not contain exponents 
and given the value of each variable that appears 
in it, state the number of terms in the expression 
and evaluate the expression. 



ACTIVITIES: 

Study: 8 & M ; pages.31-33 (objectives 1,2, & 3) 

Suggested exercises: 

page 34, written exercises, part A, odd. 
pages 34-35, problems, part A, odd. 



Criterion Teat 03-02-01-01 



1, State the number of terms in each expression, 

(a) X - be (c) (x - 2c) (x + 2c) 

(b) (xy)(ab) (d) (x - 2c) X + 1 

2. Evaluate each of the following expressions • 

(a) bx -f c if a is 5, b is 0, c is A, Md k is 3.5 
2x + a ' 

(b) l/2h (b + c) : Area of a trapezoid 

let h be 16 ft., b be 40 ft, and c be 15 ft. 

3« State the number of terms in each e:q>ression and 

evaluate it. a is 2^ b Is 1» c Is 3» x is 0^ y is 4^ 
and z is 1/2. 

(a) abcxyz (b) (x + b) (y - 2a) (c) a + b + c 



Criterion Test 03-02-01-02 



1. State the numbe:: of terias i/i .h expression. 

(a) b - xy (c) Cx - y) (x + 1) 

(b) (ab)(cd) (d) X -I- 2(x + 1) 



2. Evaluate each of the following expressions. 

(a) ^r-^ t if a is 8, b is 5, c is 7, and x is 4. 
2b — a 

(b) area of a triangle: l/2bh. 

let b » 8.5 inches and h a 4 inches 



3. State the ntimber of terms in each expression and 

evaluate it. a is 2^ b is It c Is 3^ x is 0^ is 4^ 
and z is 1/2. 



(a) abxyz (b) (c - b)(yz) (c) ac - yz 
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Criterion Test 03-02-01-03 



1« State the number of terms In each expression. 

(a) a + b (c + d) 

(b) (x + y)(3 + x) 

(c) (X - 4)(ab) 

(d) ab - xy + 3 

2. Evaluate each of the following expressions. 

(a) 2x + a , if a is 5, b is 4, c is 3, and x is 
2b — c 

(b) Perimeter of a rectangle: 2^ + 2w 
let £ be A yards and w be 1.5 yards 

3« State the number of terms in each expression and 
evaluate it. a ?-S 2, b is 1, c is 3, x is 0, 
y is 4, and z Is 1/2. 

(a) acxyz 

(b) (y - x)(a - b) 

(c) cy - az 



Answers to Criterion Tests 



Test 03-02-01-01 

1. (a) 2 (b) 1 (c) 1 (d) 2 

2. (a) 1/3 (b) 440 sq. ft. 

3. (a) 1, 0 (b) 1, 0 (c) 3,6 

Test 03-02-01-02 

1. (a) 2 (b) 1 (c) 1 (d) 2 

2. (a) 9 (b) 17 sq. in. 

3. (a) 1, 0 (b) 1, 4 (c) 2, 4 

Test 03-02-01-03 

1. (a) 2 (b) 1 (c) 1 (d) 3 

2. (a) 1 (b) 11 yards 

3. (a) 1, 0 (b) 1, 4 (c) 2.,^ 11 
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Exponents 
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You will need to recall: 



A positive Integer Is a member of the set {1,2^3^49 •••}. 



OBJECTIVES: 

1. Given a term, state the coefficient, the base, and 
the exponent. 

2. Given an expression In expanded form, write It In 
exponential form. 

3. Given an expression Involving exponents and given 
the value of each variable that appears In It, 
evaluate the expression. 



ACTIVITIES; 

Study: S & M ; pages 36-38 (objectives 1-3) 

If asked to define an exponent, you must be very 
careful what you say. An exponent does not "tell how 
many times a number Is multiplied by Itself." 

Consider 5^. If I teke 5 times Itself twice 
(5 X 5 « 25 and 5 X 5 - 25), I get 25 and 25. This Is 
Incorrect. 5^ « 25. 

Consider 4^. If I take 4 times Itself three 
times (4 X 4 " 16, A x 4 « 16, 4 x 4 • 16), I get 
16,16, and 16. This is incorrect. 4^ « 4 X 4 X 4 » 64. 

Suggested exercises: 

S & M : page 38; ex. 13-18 (objective 1) 

page 39; ex. 1-15 odd, (objective 2) 
page 39; ex. 17-27 odd, (objective 3) 
page 39; tarohletns 1,^,5 (objective 3) 
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For each term, state the coefficient, the base, 
and the exponent In that order. 

(a) 2xyf 

(b) 67*^'^ ^ 

(c) 3(x - y)2 

Write in exponential form. 

(a) c»c*c*c 

(b) the fourth power of x + 3. 

(c) 12*x*yyy 

Evaluate each expression for the given values of 
the variables. 

(a) 2x3; 2 

(b) 2(xy)2; X is 5, y Is 2. 

(c) (3x)^; 4 

(d) Surface area of a prism: 2w^ + A£w 
let 41 be 4 ft. and w be 3 ft. 



Criterion Test 03-02-02-01 
1. 



2. 



3. 



Criterion Test 03-02-02-02 

1. For each term, state 
and the exponent, in 

(a) 3xy3 

(b) 7y^ 

(c) 4(a + b)3 

2. Write in exponential 

(a) x«x»x»x»x»x 

(b) the cube of x - 

(c) 3«x«x»y»y«y«y 

3. 



the coefficient, the base, 
that order. 

form. 
2 



Evaluate each expression for the given values of 
the variables. 

(a) 3x2; 4 

(b) 2(anr)3; x Is 2, y Is 3. 

(c) (2x^; 3 

(d) Voltime of a sphere: 4/3 irr^ 
let r be 6 inches, tt * 22/7 



11 



Criterion Test 03*02-02-03 



1* For each term, state the coefficient^ the base, and 
the exponent^ in that order. 

(a) 4xy^^ 

(b) 5y^ 

(c) 2(x - y)3 

2. VTrite in exponential form: 

(a) x'^x'x 

(b) the square of x + 8 

(c) 3'»x*'y»y«yo2 

3. Evaluate each expression for the given values 
of the variables. 

(a) 3x2; 4 

(b) 2(xy)^ X = 2, y » 3 

(c) (4x)2; 3 

(d) Volume of a right circular cylinder: irr^h 

let r be 4 Inches, h be 35 inches, and ir « 22/7 
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Answers to Criterion Tests 



Test 03-02-02-01 



1. 


(a) 


2, y, 2 




(b) 


6, y, 4 




(c) 


3, X - y, 2 


2. 


(a) 






(b) 


(x + S)** 




(c) 


12oxoy3 


3. 
*j • 


(a) 


16 






200 




(c) 






(d) 


66 sq. ft. 


03- 


-02-02- 


-02 


1. 


(a) 


3, y, 3 




(b) 


7, y, 2 




(c) 


4, a + b, 3 




(a) 


x^ 






Cx - 2'i3 




(c) 


3x2y't 




\S/ 


Aft 










(;) 


5A 




(d) 


905. 1/7 cubic linchea 


03- 




-03 


1. 
• 


(a) 






(b) 


5, y, 3 




(c) 


2, X - y, 3 


2. 


(a) 


X3 




(b) 


(X + 8)2 




(c) 


3xy3z 


3. 


(a) 


48 




(b) 


432 




(c) 


144 




(d) 


1760 cubic Inches 
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Order of Operations 
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OBJECTIVES: 

!• Given a ntimerlcal expression In which some 

symbols of grouping have been omitted, simplify 
the expression, 

2. Given an expression In vjhlch some symbols of 
grouping have been omitted and given the value 
of each variable that appears in the expression, 
simplify the expression. 



ACTIVITIES: 
Study: 

S & M : pages 41-42 (objective 1 and 2), 



Suggested exercises: 

S & M : page 43; 1-19 odd (objective 1). 

page 43; 25-37 odd (objective 2). 



15 



Criterion Test 03-02-03-01 

1. Simplify each expression. 

(a) 17+5 (2 + 8) - 38 

(b) 8 • 2 - 22 + 32 

(c) 4(9 + 1) - 35 * 7 

2. Evaluate each expression If x Is 2, y Is 3, and z Is 4. 

(a) 2y2 - y + 1 

(b) x2 + ^ - 2 

(c) - xy + 5 



Criterion Test 03-02-03-02 

1. Simplify each expression. 

(a) 14 + 3 (2 + 7) - 4 

(b) 7 • 3 - 32 + 4 ♦ 2 

(c) 3(6 + 3) - 21 * 3 

2. Evaluate each expression if x Is 2, y is 3, and z Is 4. 

(a) 3x2 - X - 2 

(b) 2x3 - 2xv + z 

xyz 

(c) Sx^y + z 



Criterion Test 03-02-03-03 

1. Simplify each expression, 

(a) 14 + 3(8 + 5) - 12 

(b) 6 • 3 - 32 4- 42 

(c) 48 ♦ 8 + 3(8 + 2) 

2. Evaluate each expression is x is 2, y is 3, and x is 4. 

(a) 3x2 + 3y2 + ^2 

(b) x2 + 3cy + 5 

3xz 

(c) x^ + xy + 2 
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Answers to Criterion Tests 



Test 03-02-03-01 

1. (a) 29 

(b) 21 

(c) 35 

2. (a) 16 

(b) 1/3 

(c) 63 



Test 03-02-03-02 

1. (a) 37 

(b) lA 

(c) 20 

2. (a) 8 

(b) 1/3 

(c) 64 



Test 03-02-03-03 

1. (a) 41 

(b) 25 

(c) 36 

2. (a) 55 

(b) 5/8 

(c) 16 



I, U. it 03-01-^A 



Open Sentences 
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You need to recall: 



The domain (replacement set) oi a variable l3 the set of 
ntanbers that the variable may represent. 



OBJECTIVES: 

1. Given an open sentence and a replacement set, 
substitute menbers of the replacement set In the 

open sentence and tell which of the resultlt^f; 
statements are true. 

2. Given an open sentence and a replacement set, spec- 
ify the solution set of each equation by roster 
and each inequality by graph 



ACTIVITIES: 
Study: 

S & M : pages 44-45 (objectives 1 aad 2) 

Suggested exercises: 

S & M t page 46; ex. 1-11, odd (objective 1) 

pages 46-47* ex. 13"35, odd (objective 2) 



19 



Criterion Test 03-02-04-01 

1« Substitute each member of the given set In the 
open sentence and tell which of the resulting 
statements are true. 

(a) X > 3| ' {3,4,5} 

(b) X ^ 5; ' {3,4,5,6} 

(c) y2 > 2;' {0,1,2} 

2. Specify the solution set of each equation by 
roster and each Inequality by graph. 

(a) X - 2 « 10 ] {nhe whole numbers} 

(b) X + 2 < 7 \ {the positive Integers} 

(c) 21 < 7x (the positive numbers} 

(d) 14 " 5x - 1 {the real numbers} 



Criterion Test 03-02-04-02 

1. Substitute each member of the given set In the 
open sentence and tell which of the resulting 
statemcmts are true. 

(a) y > 4; {3,4,5} 

(b) y 7; . {6,7,8} 

(c) x^ > 3; (1,2,3) 

2. Specify the solution set of each equation by 
roster and each Inequality by graph. 

(a) X - 3 10 ' (the whole numbers} 

(b) 3x > 21 \ {the positive integers} 

(c) x + 5 < 7 (the positive integers) 

(d) 2x « 10 {the real numbers) 
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Answers to Criterion Tests 



Test 03-02-04-01 

1. (a) true for 4 and 5 

(b) true for 3,4, and 6 

(c) true for 2 

2. (a) {12> 

01234567 

(c) ,|. I I 

0 12 3 4 

(d) {3} 



Test 03-02-04-02 

1. (a) true for 5 

(b) true for 6 and 8 

(c) true for 2 and 3 

2. (a) {7} 



(b) 



(c) 



6 7 8 9 
0 12 3 



(d) {5} 



Criterion Test 03-02-04-03 

1. Substitute each member of the given set in the 
open sentence and tell which of the resulting 
statements are true, 

(a) X < A; {3,4,5} 

(b) X »t 3; ' {3,4,5} 

(c) < 2G {3,4,5} 

2. Specify the solution set of each equation by 
roster acd each inequality be graph. 

(a) X + 2 » 8 {the whole numbers} 

(b) 20 < 5x ' {the positive integers} 

(c) 7 > X + 4 {the positive integers} 

(d) 5x •5- 2 " 17 {the real numbers} 
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Answers to Criterion Tests (continued) 

Test 03-02-04-03 

1. (a) true for 3 

(b) true for 4 and 5 

(c) true for 3 and 4 

2. (a) {6} 

<-t-t~|-f-^-> 
2 3 4 5 6 

(c) 

0 12 3 4 

(d) {3} 
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Quantifiers 
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OBJECTIVES t 

1« Given a statement containing a quantifier, 
indicate whether the statement is true or 
false and Justify your answer. 



ACTIVITIES : 
Study: 

S & M : pages 48 - 49 (Objective 1) 

Suggested exercises: 

S & M : page 49? exercises 1-16 (Objective 1) 
page 50] exorcises 1-8 (Objectiw 1) 



25 



Criterion Test 03-02-05-01 

1. Indicate whether the statement Is true or false 
and justify your answer. 

(a) All numbers are negative. 

(b) The square of each real liuraber U Is 
greater than k. 

(c) Any natural number n Is less than 2n. 

(d) There Is a number t such that 2t + 1 « 8. 

Criterion Test 03-02-05-02 

1. Indicate whether the statement Is true or false 
and Justify your answer. 

(a) All cats are black. 

(b) Some numbers are not whole numbers. 

(c) There exists an Integer y such that 
2y + 1 > 6. 

(d) All numbers are greater than 0, 

Criterion Test 03-02-05-03 

1. Indicate whether the statement Is true or false 
and justify your answer. 

(a) Every polygon has four sides. 

(b) Some triangles have three sides congruent. 

(c) For every natural nitmber s, s + 2 > 2. 

(d) There exists a number x such that x^ < x. 
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Answers ; 

Criterion Test 03-02-05-01 

1. (a) false; 5 Is a number and 5 Is not negative* 

(b) false; ^ Is a real number and Qi)^ Is not- 
greater than ^» 

(c) false; 0 Is a natural number and 0 Is not 
less than 2 » 0. 

(d) true; 3.5 Is a number and 2(3,5) -^ 1 « 8. 

Criterion Test 03-02-05-02 

1. (a) false; there Is a white nat. 

(b) true: ^ Is a number but not a whole number. 

(c) true? 4 Is an Intef^er and 2 4 + 1 > 6. 

(d) falser -5 Is a nur^iber that Is not greater 
than 0. 

Criterion Test 03-02-05-03 

1. (a) false* a triangle Is a polygon that does 
not have four sides. 

(b) true^ an equilateral triangle has 3 sides 
congruent. 

(c) false;; 0 is a natural number and 0 + 2 is 
not greater than 2» 

(d) truefe % is a number and Oi)^' is less than 



27 



I. U. 03-02-06 



Applying Ilathenatical 
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OBJECTIVES: 



1. Given a word description of a nuraber, write 
it in terms of a variable. 

2. Given a numerical relationship described in 
words and described by symbols and numbers » 
show how th'^ symbols and numbers description 
is obtained from the word description. 

ACTIVITIES : 



Sttady: 

S & M t pages 50 - 51 (Objectives 1 and 2) 

Suggested exercises: 

S & M : pages 51 - 52; oral exercises 1-19, odd. 

(Objective 1) 

page 53; exercises 1-10 (Objective 2) 

Please use the red answer book when 
checking your answers. The ansrrers in 
the back of your book are not complete 
enough for these exercises. This applies 
to exercises on page 53 only. 
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Criterion Test 03-02-06-01 



1* Express the nuaber described in tenss of n* 

(a) a nunber that is tvo lev^s than 

(b) If Bob vas n years old S years a^» hov 
old Is he now? 

(c) How nuch will n 8-<ent stanps cost? 

(d) If n is an even niraber, what is the next 
larger even number? 

2* Show how the given open sentente can be ob- 
tained from the word description. 

(a) k ♦ 5 - 23 

Five years fron now Jlu will be 23 years old. 

(b) X (x -•^ 2) (x 4) - 2A 

The sun of three cciisec;«^tive even Integers is 



Criterion Test 03-02-06-02 

1* Express the nut&ber de&crlbed in terae of n. 

(a) a nuT^iber is five rorp than n« 
(u) If Laurie is n yc iru old nowf, how old 
was she S ynctu a^o't 

(c) If n clears cc&t vl«50, what does one 
cigar cost? 

(d) If n Is nn integer, what is ^he next saaller 
integer? 

2* Show how the given <^pen sentence can be obtained 
from the word description. 

(a) 2x ♦ 1 - 15 

Barbara is 15. She Is one year more than 
twice as old as Jiooy. 

(b) 20 • X - 15 

In a cla^9 of 20 students thate are 15 glris. 
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Cirlterion T«»t OJ-02-06-03 

1« Express the number described in terns of n. 

(a) s nuaber tvlce ss larpe ss n. 

(b) If Ruth is n years ol< nov, hov old vill she 
be six years fro« ncv? 

(c) If a bottle of pop coats 1SC» what vlll u 
bottles cost? 

(d) What is tha number that is three lesis than 
the square of n? 

2. Shov hov the given open sentence can be obtained 
frooi the vord description. 

(a) 2£ 2a - 5) - 120 

A rectangle vhoj«e vidth is 5 less than its 
length has a perijoeter of 120. 

(b) X 4 - 2(x - 16) 

Four years fron now Rick vill be tvica as 
old as he vas sixteen yearit ago. 
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Crltcrloo Test 03*02*06-01 



1. 


(•) 


n - 2 








(b) 


n 5 








(c) 










(d) 


n 2 






2. 


U) 


let k - 


Jla' 


s now. In flvt year* be 






vUl be 


k •♦• 


5. He will b« 23, to k -f 5 - 23. 




(b) 


let X - 


the 


•Mller Integer. Th« other two 



would be X -f 2 end x ^. The mm would be 
X -f (x > 2) -f^ (x 4). Since thl« mam le 24, 
X ♦ (x ♦ 2) ( X ♦ 4) - 24. 

Criterion Teet 03-02-0&-02 

1. (e) o ^ 5 

(b) n - B 

(c) 150 ^ 

n 

(d) n - 1 

2. (a) let X - Jlsoy'e ege. Then 2x would be twice 

hie age. 2x 1 i#ould be one nore than twice 
hie age. Since 2x -f 1 end IS ar > J>P^h ex- 
preaalona tot Berber' 'e age, 2x 1 • IS. 
O)) let X • the nuaber of boya. Then 20 - x 

would be the nuaber of girla. Since there are 
15 glrle, 20 - X - 15. 

Criterion Teet 0J-O2-O6-03 

1. (a) 2n 

(b) n -f 6 

(c) 15n C 

(d) n' - 3 

2. (a) let t • the length. Then I - i would be 

the width. 21 would be two Icngtha. 
2(i - 5) would be two widthe. 2t -f 2Ct - 5) 
would be the perlacter. Since Che periawtcr 
ia aleo 120, 2£ ♦ 2tt - S) • 120. 
(b) let X be Rlck*^ age now. In four ycara he 

will be X -4- 4. Si»t-»«m ro«K« h* waa x - 1^- 
Twlr* him then waa 2(x - 16). TlkCL«r»>««, 
X 4 - 2(x - 16). 

FKD OP PACKACr.l 03-02 
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